Objectives The occupational gender segregation of the labour market is very strong, both in Sweden and in North America. Nevertheless, there is little knowledge on how this is associated with employees' future employment or morbidity. The objectives of this study were to explore age, period, and cohort effects on future employment and morbidity in terms of sickness absence (SA) or disability pension (DP) among women and men employed in numerically gender-segregated or gender-integrated occupations. Methods Based on Swedish nationwide register data, three population-based cohorts of all people living in Sweden, with a registered occupation, and aged 20-56 years at inclusion in 1985 (N = 3,183,549), 1990 (N = 3,372,152), or 2003 (N = 3,565,579), respectively, were followed prospectively for 8 years each. First, descriptive statistics of employment and SA/DP at follow-up were calculated, related to level of gender segregation/integration of occupation at inclusion. Second, differences between birth cohorts (those born in 1929-1983, respectively) were estimated within each of the periods 1985-1993, 1990-1998, and 2003-2011, using mean polish analyses. Results Women and men in gender-segregated occupations differed in relation to future employment rates and SA/DP. However, these differences decreased over time. Furthermore, the results show a birth cohort effect; those born in 1943-1956 remained in employment to a higher extent and also had lower rates of SA/DP than all other birth cohorts. Conclusion Differences between people in the five categories of gender-segregated occupations decreased over time. Although age and period are important when explaining the outcome, also birth cohort effects have to be considered, both from a public and an occupational health perspective.
Introduction
Health and life situations among people of different strata have been a major focus of public health research (Lancet 2018) . Focus has to a large extent been on differences between people of, for example, lower and higher socioeconomic status (SES), or between people of different ages, ethnicities, and sex, or living in urban versus rural areas. However, in most countries, there also is a high level of gender segregation of both paid and unpaid work (most occupations are numerically either female or male dominated). Nevertheless, associations between gender segregation and health have so far only been explored to a very limited extent, within public as well as occupational health. Studies show that paid work is good for your health, but there are gender-specific risks of leaving the labour market and of being on sickness absence (SA)/disability pension (DP) for the gender in minority in gender-segregated occupations (Gonas et al. 2018) . In this study, we analyzed future health and employment outcomes considering the gender divisions of occupations and using Sweden as an example of a common international situation.
Alongside the growth of the female employment rate in the 1960s in Sweden, the gender segregation of the labour market increased (Gonäs and Tyrkkö 2015) . This growth was supported by an increase in public daycare and parental-leave benefit systems (Mahon et al. 2012) . Three decades later, women's and men's employment levels were almost equal, 79% for women and 83% for men (OECD 1996) .
In a transatlantic comparison, this development was different in Canada and the United States. In 1990, the employment gap between women and men was still substantial (OECD 1996) , even though the occupational gender segregation was similar to most EU countries (Bettio and Verashchagina 2009; Blau et al. 2013; Jarman et al. 2012) .
During the last decades, the SA/DP rates have grown in most welfare states among both women and men (OECD 2010) . The aim of this study was to explore to what extent women and men in gender-segregated and gender-integrated occupations, respectively, remained in employment over time as well as their risk of long-term SA/DP.
Consequences of gender segregation-some theoretical starting points
Differences in what type of occupations women and men have may be due to discrimination or selectivity from the employers' side (Stier and Yaish 2014 ). Women's educational progress has increased their possibilities to apply for more qualified jobs, yet many studies show that women encounter a risk for being overqualified for the jobs they actually get (Goldin 2014) . Some argue that to a great extent it is women's choices that shape the segregation patterns. Occupations with short working hours or flexible working conditions can be a way to combine unpaid and paid work, although these choices may also lead to stressful working conditions that can explain women's higher SA rates (Mastekaasa 2005; OECD 2010; Fagan and Burchell 2002) . Results from some studies concerning the associations between gender segregation at work and SA/DP show that those in gender-integrated occupations have better health, operationalized as lower levels of SA, than those in gender-segregated occupations (Gonas et al. 2018; Kjellsson et al. 2014) . They also show that a skewed gender balance in occupations or workplaces can have health consequences. This can affect the psychosocial working conditions, such as job demand, control, and social support (Mastekaasa 2005; Kroger 2017 ) and have consequences for the ability of individuals to continue in paid work and for future SA or DP risks (Mastekaasa 2005; Kroger 2017 ).
Age, period, and cohort (APC) effects for future employment, SA, and DP by occupational gender segregation Several aspects need to be considered in this type of analysis, such as the age of the women and men under study and the continually changing conditions taking place in the labour market, establishing cohort and period effects, all affecting the risk of unemployment, SA, and DP (Tukey 1977; Selvin 2004; Keyes et al. 2010) . The risk of becoming unemployed is higher among younger people and among those with lower educational levels (Arnell 2006) . Older people have higher risk of long-term unemployment than younger people, following redundancy or job loss (Farber 1999) . SA and DP have clear age-related patterns, with higher levels among older people (Allebeck and Mastekaasa 2004) .
Period effects reflect variation over time that affect different age groups simultaneously-through historical events and environmental factors such as labour market situation and shifts in economic crises. So far, for each period, a higher proportion in every age group are higher educated. The economic recession of the early 1990s led to lower employment levels and an increase in unemployment rates, as in the recession of 2008 /2009 (Rubery and Rafferty 2013 and an increase in SA/DP in both Europe and North America (OECD 2010) . Political measures to support equal opportunity developed early in Sweden. The Canadian policies have not been as comprehensive in these fields (Mahon et al. 2012) . From having the male wage earner as the family provider, the roles have successively changed and moved toward the dual-career family, a trend in the Scandinavian countries that also is seen in a broad transnational perspective (Hobson 2002; Rubery 2015) .
A birth cohort moves through life together and encounters the same historical situation at the same ages. Those entering the labour market in the early post-war period met expectations that were quite different concerning gender roles from those entering in the 1990s. Different birth cohorts carry different sets of values concerning gender roles and meet different labour market possibilities and problems, sometimes resulting in health problems and SA/DP (Allebeck and Mastekaasa 2004) . They meet different labour market structures as they enter the labour market which also lead them into different labour market career paths (Granqvist and Persson 2005; Rubery and Rafferty 2013; Gonas et al. 2018 ).
Research questions
1. Do future rates of employment and SA/DP differ between individuals in different categories of numerical occupational gender segregation? 
Study populations
Our aim was to study differences between birth cohorts (1929-1983), ages (20-56) , and periods (1985-1993, 1990-1998, 2003-2011) . Each individual was intended to be followed up 8 years after their occupation was registered, and we have followed the tradition in an age cohort analysis (Keyes et al. 2010) . For each of these three periods, we included all people living in Sweden registered as working in an occupation from three population-based cohorts (in 1985 N = 3,183,549; in 1990 N = 3,372,152; and in 2003 N = 3,565,579) . Those who had emigrated or died during the 8-year follow-up were excluded from period 1985-1993 (n = 124,819; 3.92%), period 1990-1998 (n = 149,675; 4.44%), and period 2003-2011 (n = 152,509; 4.27%) .
Exposure variables
The categorizations of level of occupational gender segregation of occupation in 1985, 1990, and 2003, respectively , were based on the gender distribution among all the occupations, at a three-digit level (112 occupations in 2003; 111 in 1985 and 1990 Occupations were grouped into five categories according to whether they were numerically dominated by women or men. The classifications used were similar to other studies (Kumlin 2010) : extremely female dominated (≥ 90% women), e.g., office secretaries, nursing, and midwifery professionals; female dominated (≥ 60-< 90% women), e.g., personal care, helpers, and cleaners; gender integrated (≥ 40-< 60% women), e.g., public service administrative professionals, secondary education teaching professionals; male dominated (≥ 10-< 40% women), e.g., finance and sales professionals, directors, and chief executives; extremely male dominated (< 10% women), e.g., transport workers, building workers (Gonäs et al. 2018 ).
Outcome variables
The individuals were followed up regarding their labour market position or main source of income at 8 years after inclusion, that is in 1993, 1998, and 2011, respectively. An 8-year follow-up was used because this was the only alternative given by the data to get a comparable follow-up period for all three periods. The employment situation at follow-up was classified according to a way that Statistics Sweden had classified people as being employed or not employed, based on the size of their annual income from work. This categorization was refined by using complementary data concerning different social security benefits (parental leave, student benefit, unemployment, SA, DP, old-age pension) (Wikman et al. 2012) .
According to this classification, each individual was assigned to one of the following categories: (a) employment (including self-employed), (b) parental leave benefit, (c) student benefit, (d) SA, (e) DP, (f) unemployment benefit, (g) social assistance benefit, (h) unknown (no type of registered income or benefit), (i) old-age pension. These nine categories were then combined into two dichotomized outcome variables. For description of the subgroups and dichotomization, see Gonäs et al. 2018 .
The first outcome concerned employment status and was dichotomized as:
& Employed, including self-employed (a) and those on parental leave (b) & Not employed, i.e., (c) those with student benefit, (d) SA, (e) DP, (f) unemployment benefit, (g) social assistance benefit, (h) unknown, no type of registered income, and (i) old-age pension.
The second outcome concerned sickness absence benefits, dichotomized as:
& Sickness absence or disability pension, i.e., categories (d) and (e) & All other categories, i.e., (a) employed (including selfemployed), (b) parental leave, (c) student benefit, (f) unemployment benefit, (g) social assistance benefit, (h) unknown, no type of registered income, and (i) old-age pension.
Data analyses
First, rates of employment or levels of SA/DP at 8-year follow-up were calculated for each period and each occupational group, stratified by gender. Second, rates of employment and rates of SA/DP were calculated for the five occupational categories of gender segregation, together with age, and period (presented in two types of diagrams).
Finally, an APC analysis was conducted regarding age (A), period (P), and cohort (C) effects. For this, we used mean polish approach (Tukey 1977; Selvin 2004; Keyes et al. 2010) . This approach evaluates the remaining covariation (residuals) between birth cohorts and outcomes when covariations in age and period have been considered and excluded. Age (A) was retained as a continuous variable (28-64 years). The period (P) refers to the three 8-year periods: 1985-1993, 1990-1998, and 2003-2011, respectively . Cohort (C) was based on birth cohorts, 1929-1983. The residuals from the APC analysis were then regressed on birth cohort membership using univariate logistic regression analysis with the dependent variables Bemployment^re-spectively BSA/DP^.
For different birth cohorts, the remaining differences in employment, SA, and DP were calculated when covariations in age and period were eliminated.
The analysis quantifies the influence of observed birth cohort effects on employment respective SA/DP, using the average of residuals in each period as reference points. These average values were assumed to be a constant component associated with each birth cohort. A value greater than zero indicates higher than average influence and less than zero indicates lower than average influence from age/period effects on employment rate and SA or DP rate. For estimated birth cohort effects, the results of the univariate logistic regression are presented as odds ratios (OR) with 95% confidence intervals (CI).
All data used in the study were de-identified by Statistics Sweden before being made available to the research team. The project was approved by the Regional Ethical Review Board in Stockholm, Sweden (no. 2007 /762-31 2012 .
Result
The employment rate at the 8-year follow-up increased for most occupational groups with the highest rate in the last period. Two exceptions were the extremely femaledominated and female-dominated groups with no or very small changes between the three periods (Table 1) .
On the other hand, the proportion of women and men with SA/DP increased in the categories extremely female dominated and female dominated but decreased in all other occupational gender-segregation categories. Figure 1 describes the same data but now with age considered. The figure shows that employment rates declined with age group in all occupational gendersegregation categories among both women and men between 1993 and 2011. Women had the same inverted Ushaped age-related employment rate curves as men, common in the Nordic welfare states (Rubery et al. 1999 ). The employment rates at follow-up among older women (age 60) increased, from 45-75% in the period 1985-1993 to 60-80% in the period 2003-2011. Among older men, the corresponding figures were 50-70% and 75-85%. The differences in employment rates between the categories of occupational gender segregation decreased with period for both women and men. However, the differences in employment rates were less pronounced among men compared with among women in all periods. Figure 2 shows that SA/DP rates increased with age in all five categories of occupational gender segregation, among both women and men. These increases were more pronounced in the earlier periods. Figure 2 also shows that the differences in SA/DP rates between people initially working in the Table 1 Frequency and percentages of status of employment, sickness absence/disability pension (SA/DP), and all other categories at 8-year follow-up (in 1993, 1998, 2011) , among the women and men who at inclusion in the three different population-based cohorts worked in the five respective occupational gender-segregation categories (in 1985, 1990, 2003) Extremely female dominated Female dominated Gender integrated Male dominated Extremely male dominated a All other categories, i.e., (c) student benefit, (f) unemployment benefit, (g) social assistance benefit, (h) unknown (no type of registered income or benefit), (i) old-age pension. Not included: those who had emigrated or died during the follow-up different gender-segregated occupational categories decreased over the years. The SA/DP rates among women at age 64 were approximately 55% in the extremely male dominated and 40% in the extremely female-dominated occupational categories in the period 1985-1993. The corresponding figures for period 1990-1998 were relatively unchanged, and for the period 2003-2011, 45% and 35%, respectively. Among men in period 1985-1993, the SA/DP rates at follow-up among those then aged 64 were about 55% for those initially in the extremely male-dominated occupations and 50% among those initially in the extremely female-dominated occupations. The corresponding figures for period 1990-1998 were similar and for period 2003-2011, 25% and 22%, respectively, at follow-up. Figure 3 a and b show that the residual values on employment raised continuously for the birth cohorts born , then fell at year 1960 for both women and men. This indicated a more favourable situation for the birth cohorts born around 1943 to 1956 regarding their employment rate. After 1960, the residual values contained only small effects. There were minor differences between women and men, where the pattern for men was more pronounced with a variation between the birth cohorts specifically for those in occupations belonging to the extremely female-dominated category. Table 2 shows the descriptive results of the univariate logistic regression analysis. Compared with the reference category of birth cohort 1929-1942, those in birth cohorts 1943-1956 were significantly more likely to be employed. Further, those in later birth cohorts were significantly less likely to be employed. 
Discussion
The aim of this population-based prospective cohort study was to explore future employment and long-term SA or DP among women and men in different categories of occupational gender segregation, using large population-based cohorts.
The results in Table 1 show large differences in the employment levels 8 years after inclusion between women who worked in different categories of occupational gender segregation. Women initially in extremely male-dominated occupations in 1985 had an employment level 8 years later of 64.6%, and women in extremely female-dominated occupations 87.6%. This difference is remarkable compared with what is the case for men in the same situations, 71.8% versus 88.6%. The results are partly in accordance with other studies that claim that the gender in minority can have a vulnerable position at work (Kroger 2017) . Results from a Swedish study (Kjellsson et al. 2014) show that a skewed gender balance in workplace could involve poor psychosocial working conditions.
For both women and men, the highest employment rate in the period 1985-1993 was in the extremely female-dominated category; this was also the case in the other two periods. The largest increases in the employment rates, for both women and men, in the periods were in the extremely male-dominated occupations. At the same time, the differences between the three periods decreased between the different occupational Men -Age Fig. 2 Prevalence of sickness absence or disability pension rate for age (28-64 years), and period time (1993, 1998, 2011) by occupation gender-segregation categories stratified by gender gender categories concerning later employment and later SA/ DP ( Figs. 1 and 2 ). Over time, the chance to remain in employment seemed to be higher among those initially being in minority in a gendersegregated occupation. This trend was more pronounced among women than among men, indicating that there might have been some improvements for women working in maledominated occupations. Other interpretations could be that women entered with less difficulty into male-dominated occupations and that they have higher qualifications today which give them a stronger labour market position (Bettio and Verashchagina 2009 ), or to a higher degree moved to other types of occupations. A continuously more equal mix of women and men may also have changed the working condition. Although the Swedish labour market is still gender segregated, the trend seems to be toward a more equal balance (Bettio and Verashchagina 2009; Kumlin 2010 Fig. 3 a Women and b men average of the estimate residuals quantifying a specific birth cohort effect from the employment data related to the five occupational gender-segregation categories employment security (Kjellsson et al. 2014) . Such tendencies toward a more equalized labour market could be less visible in general statistics, due to the complex mix of involved factors. Our results give a more detailed description of some aspects of these changes than more aggregated information manages to provide, e.g., through Gini-index or ID-index, where different trends can cancel each other out.
In the next type of calculations, we estimated the differences between the five categories of occupational gender segregation when effects according to age and periods were excluded (Figs. 3 and 4) . Still, some differences remained. It appeared that people born in the middle or last part of the 1940s had better chances to remain as employed later in their lives and with lower risk of future SA/DP. All birth cohorts had a positive development regarding being in employment and a low level of SA/DP, most pronounced for people born in the 1940s and early 1950s. This latter group may have had, in Sweden as well as in some other countries (Putnam 2015) , a more favourable situation when they as young people entered the labour market. They may have had less difficulties in finding adequate jobs due to better education opportunities (SCB 2016) and better career possibilities than previous cohorts. Later birth cohorts, on the other hand, may have had less favourable opportunities due to higher unemployment rates and greater difficulties in finding permanent employment. One may assume some lasting effects of this dramatic labour market situation in the later working life for these individuals. Such birth cohort effects need to be studied further from a broad public health perspective.
Strengths of this study were that all employed in a whole country could be included; that is, no selection bias, the use of high-quality register data (no self-reports), no loss to follow-up, the large cohorts allowing for subgroup analyses, and the long follow-up. SA and DP are good measures of consequences of morbidity, in terms of work incapacity; that is, not being able to support yourself from work due to disease or injury, a measure increasingly used in public health studies. The associations between gender segregation of the labour market and health outcomes need to be studied further.
Conclusion
The initial differences between categories of occupational gender segregation regarding future employment rates and SA and DP decreased between the three studied periods among both women and men. Over time, it seems to become easier to remain in employment among those initially working in a gender- Fig. 4 a Women and b men average of the estimate residuals quantifying a specific birth cohort effect from the sickness absence or disability pension data related to the five occupational gendersegregation categories segregated occupation, among both women and men. The development of SA and DP differed in that respect. We found a birth cohort effect for both women and men, where those born in 1946-1956 had a higher chance of remaining in employment and lower risk of future long-term SA and DP than those in younger birth cohorts. From a public health perspective, these birth cohort effects need to be studied further.
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